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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In forming two or more liquid crystal display components between the insulating substrates of 
a pair between the insulating substrates of this pair The individual sealant surrounding each of that 
liquid crystal display component and the periphery sealant surrounding the perimeter part of the 
insulating substrate of this pair are formed. In the manufacture approach of the liquid crystal display 
makes thin thickness of one [ at least ] substrate of the insulating substrates of said pair, and it was 
made to separate for every account liquid crystal display component of back to front of the The process 
which forms a flattening layer in the lower part of the pixel electrode of the pixel electrode side substrate 
of the insulating substrates of said pair, The process which forms the gap member which specifies the 
gap between these substrates on one [ at least ] substrate of the insulating substrates of said pair, The 
manufacture approach of the liquid crystal display component characterized by having the process which 
removes beforehand said flattening layer in the field which laps at least with one side of said individual 
sealant and said circumference sealant. 

[Claim 2] For said gap member, said individual sealant and said circumference sealant are the 
manufacture approach of the liquid crystal display component according to claim 1 characterized by 
being formed on said flattening layer and specifying the gap between the substrates of said pair by this 
gap member including said neither of gap member. 

[Claim 3] Said gap member is the manufacture approach of the liquid crystal display component 
according to claim 1 or 2 characterized by making it form also in the field surrounded by said periphery 
sealant besides the field surrounded by the sealant according to each [ said ]. 

[Claim 4] The manufacture approach of claim 1 characterized by making it stick by facing sticking the 
insulating substrate of said pair, applying and carrying out alignment of the resin for [ tacking ], and 
fixing after that among both thru/or the liquid crystal display component one publication of three. 
[Claim 5] The manufacture approach of the liquid crystal display component according to claim 4 
characterized by having the process which removes said flattening layer beforehand also in the field 
which applies said resin for [ tacking ]. 

[Claim 6] Said resin for [ tacking ] is the manufacture approach of the liquid crystal display component 
according to claim 4 or 5 characterized by making it apply outside at the pan of said periphery seal 
member. 

[Claim 7] The rear stirrup of formation of said individual sealant is the manufacture approach of claim 1 
characterized by having the process which applies in front the conductive member which attains the flow 
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between the substrates of said pair thru/or the liquid crystal display component one publication of six. 
[Claim 8] The manufacture approach of claim 1 characterized by having the process which closes the 
periphery section between these substrates with a sealing agent before the process which makes a 
substrate thin after the lamination of the substrate of said pair thru/or the liquid crystal display 
component one publication of seven. 

[Claim 9] The manufacture approach of claim 1 characterized by having the process which equips with a 
micro-lens substrate on one [ at least ] insulating substrate of each of these liquid crystal display 
components after separating into said each liquid crystal display component thru/or the liquid crystal 
display component one publication of eight. 

[Claim 10] The manufacture approach of claim 1 characterized by using a glass substrate as said 
insulating substrate thru/or the liquid crystal display component one publication of nine. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a liquid crystal display of 
starting the manufacture approach of a liquid crystal display, especially equipping with optical element 
substrates, such as lightweight-izing of a display panel, and a micro lens, and having attained high 
brightness-ization. 
[0002] 

[Description of the Prior Art] In recent years, though it is high density and large capacity it is highly 
efficient and utilization of a flat-surface display which can obtain a high definition further is attained, 
while there is no cross talk in the pixel inter-electrode which adjoins among these flat- surface displays 
and a high contrast display is obtained, a transparency mold display is possible and big-screen-izing is 
also easy " etc. - the active matrix liquid crystal display equipped with TFT as a control device is used 
abundantly from the reason. 

[0003] The thing were using as a bitter taste tee BUMATO risk substrate used for such a liquid crystal 
display, and using the amorphous silicon thin film transistor (a-SiTFT is called below) as a driver 
element and the thing using a polish recon thin film transistor (p-SiTFT is called below) are developed 
and produced commercially conventionally. Among these, the drive circuit can form it in one on a active- 
matrix substrate while the mobility of p-SiTFT of the electron in p-SiTFT can be high, being able to 
compare it with a-SiTFT, being able to miniaturize the size of a driver element and being able to 
measure the improvement in a numerical aperture of a pixel electrode. Therefore, IC for a drive etc. can 
become unnecessary, and the mounting process can also be saved labor, as a result low cost-ization of 
equipment can be realized, and the development is promoted. And using such a TFT technique, a high 
definition liquid crystal display is created and a big screen display can be easily attained by carrying out 
expansion projection using a projector lens. The data projector of a front mold, pro JIESHON TV of a 
rear mold, etc. are developed using such a liquid crystal display. 

[0004] In such a projection mold liquid crystal display, reduction of the size, weight, and cost of projector 
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equipment is demanded, and in order to respond to this, a miniaturization of a liquid crystal display is 
desired. Moreover, in order to make a screen bright, in addition to the improvement of the numerical 
aperture of a liquid crystal display, the light source of high brightness and high power is used, or raising 
optical-system effectiveness is also performed. And a numerical aperture will become small if it is going 
to advance highly minute -ization, making size of a liquid crystal panel small. For this reason, improving 
a numerical aperture effectually is advanced by making opening condense incident light using a micro- 
lens array substrate. Furthermore, from a viewpoint of the cost reduction of projector equipment, it 
replaces with the thing of 3 plate type using a color filter, and the thing of the veneer type using a micro 
lens and the dichroic mirror of three sheets has also attracted attention. 
[0005] 

[Problem(s) to be Solved by the Invention] In the equipment using the above micro lenses, it is necessary 
to make thin the glass substrate by the side of the incidence equipped with a micro lens also from 
relation with a lens property as pixel size becomes small, in order to attain high brightness-ization. In 
this case, it is becoming difficult to form a liquid crystal cell (liquid crystal display panel) using a directly 
thin glass substrate as substrate thickness becomes thin gradually, although the liquid crystal cell was 
also able to be formed with the thin glass substrate at the beginning. Moreover, if it sees in cost, two or 
more displays are formed on the glass substrate as Oita, and the thing of these equipments for which 
much costs are reduced by picking is required for it. The glass substrate of a pair is made to counter first 
from a viewpoint of this cost reduction, and it has come to be thought that the manufacture approach 
which makes thin one [ at least ] glass substrate of these is effective. Conventionally, the glass substrate 
of a pair is made to counter through the sealant surrounding each equipment partition, and the 
periphery sealant surrounding these whole, and the approach of etching the external surface of these 
glass substrates is learned (JP, 5-249422, A). Moreover, what was made to perform doubling precision 
between substrates in the periphery section after the rough should be very sufficient, gap material did 
not use substrate gap control as a rough and good thing, either but the electrical installation by the side 
of a counterelectrode was also further divided into each equipment is known as a very easy liquid crystal 
display of 7 segment electrode configurations (JP, 5- 249422, A). 

[0006] However, a certain amount of precision needs to be required for doubling between glass 
substrates, or it is necessary to control a substrate gap by the high definition active matrix liquid crystal 
display using poly-Si TFT to homogeneity, and to carry out about connection of a counterelectrode 
further at the time of glass lamination assembly. Furthermore, the technique which forms a pixel 
electrode on a flattening layer in the high definition active matrix liquid crystal display which used poly- 
Si TFT for implementation of a raise in a numerical aperture, and the technique which forms a gap 
member on a glass substrate in order to control the display degradation by gap members, such as the 
conventional micro pearl, are used. For this reason, it has been necessary to take into consideration 
arrangement of the gap member formed on the structure of the flattening layer of the sealant 
surrounding each liquid crystal display, and the periphery sealant field of these whole, the physical 
relationship of a tacking material field and a periphery sealant field and the flattening layer structure of 
a tacking material field, and glass not only over the inside of each liquid crystal display but over the 
whole. If this is neglected, at the time of the lamination assembly of the glass substrate of a pair, 
substrate gap unevenness occurs, or a periphery seal field will become thin, and it will - Go out, and 
problems, such as hole generating of the end-face closure section of the substrate outermost periphery, 
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will arise. When chemical polishing is used as an approach of reducing substrate thickness, the problem 
of an etching reagent invading from the above-mentioned hole etc., and damaging the liquid crystal 
display section is also generated. Moreover, at the time of mechanical polishing, if said substrate gap 
unevenness is not abolished, the problem that gap unevenness becomes intense further will also be 
produced. 

[0007] This invention was made in view of the above-mentioned situation, and aims at offering the 
manufacture approach of high definition, high- reliability, and a lightweight liquid crystal display. 
[0008] 

[Means for Solving the Problem] In this invention forming two or more liquid crystal display components 
between the insulating substrates of a pair Between the insulating substrates of this pair, the individual 
sealant surrounding each of that liquid crystal display component and the periphery sealant 
surrounding the perimeter part of the insulating substrate of this pair are formed. In the manufacture 
approach of the liquid crystal display makes thin thickness of one [ at least ] substrate of the insulating 
substrates of said pair, and it was made to separate for every account liquid crystal display component of 
back to front of the The process which forms a flattening layer in the lower part of the pixel electrode of 
the pixel electrode side substrate of the insulating substrates of said pair, The process which forms the 
gap member which specifies the gap between these substrates on one [ at least ] substrate of the 
insulating substrates of said pair, It is constituted as what has the process which removes beforehand 
said flattening layer in the field which laps at least with one side of said individual sealant and said 
circumference sealant. 
[0009] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. Drawing 1 is the 
top view having shown the equipment as the so-called intermediate product of 32-piece picking in 
fluoroscopy. The big glass plate of two sheets has countered in the thickness direction of space so that 
this drawing 1 may show. Among these glass plates of two sheets, the tacking material 1 and 1 and - are 
prepared in four corners. Furthermore, it migrates to the whole perimeter and the periphery sealant 2 is 
formed. One place carries out opening of this periphery sealant 2, and it has become opening partial 2a. 
The closure of this opening partial 2a is carried out with the sealing agent 3. Each 32 liquid crystal 
display (liquid crystal display component) LCD is surrounded by seeing about the interior of this 
periphery sealant 2 by the individual sealants 4 and 4 and respectively. That is, the part surrounded 
by the sealant 4 according to each becomes one so-called liquid crystal display. However, in the example 
of illustration, the individual sealants 4 and 4 of eight liquid crystal display components LCD on a par 
with drawing Nakagami down and - are constituted as what was connected in the shape of a picture 
drawn without lifting the brush from the paper. Said each liquid crystal display has two or more pixels, 
respectively, and they are shown in drawing 2 . Since this is known well, if it explains briefly, it will be as 
follows. 

[00 10] Drawing 2 shows one pixel in the liquid crystal display panel 30 of a active-matrix mold. That is, 
through the orientation film (not shown) which consists of polyimide between the active-matrix 
substrate 32 which is the 1st electrode substrate using p-SiTFT31 as a driver element, and the opposite 
substrate 33 which is the 2nd electrode substrate, while the nematic mold liquid crystal 37 which is a 
liquid crystal constituent is held, it has the polarizing plate (not shown) on both sides by the side of the 
incidence of a liquid crystal display, and outgoing radiation. Moreover, the micro-lens substrate 34 has 
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pasted the opposite substrate 33 side through the glue line 39. This is performed after dividing the 
intermediate product of drawing 1 into the liquid crystal display component LCD according to 
individual. Here, although the active-matrix substrate 32 has p-SiTFT31 formed on the glass substrate 
38, this p-SiTFT31 is specifically formed as follows. 

[00 11] That is, on a glass substrate 38, the amorphous silicon (a-Si is called hereafter) film is formed 
with a CVD method. Then, this a~Si film is changed into the poly crystalline silicon (p-Si is called below) 
film by the laser annealing method, patterning is further carried out to the shape of a matrix, and two or 
more island-shape semi-conductor layers 40 are formed. 

[0012] Subsequently, on each semi-conductor layer 40, the 1st insulating layer 41 used as gate dielectric 
film is covered, and the gate electrode 42 (scanning line) for impressing the gate voltage as the scanning 
line (not shown) which impresses a scan signal to p-SiTFT31 further, and its part is formed. Then, an 
impurity is injected into the semi-conductor layer 40 by the self aryne, and 40s of source fields and 40d of 
drain fields are formed. Then, the 2nd insulating layer 43 is covered. 

[0013] p-SiTFT31 consists of transistors of n-ch here. It is more desirable to form a low high- imp urity- 
concentration field (n-field) (not shown) between a barrier layer and the source drain fields 40s and 40d 
depending on the case, and to consider as the so-called LDD (Lightly Doped Drain) structure. For this 
reason, impurity impregnation of n-field is performed at another process with a source drain field. 
Moreover, since it is desirable that it is the CMOS structure of n-ch and p-ch as for a scanning-line drive 
circuit and a signal-line drive circuit, the impurity impregnation for 40s of source fields and 40d 
formation of drain fields is divided into n-ch and p-ch, and is performed. 

[0014] Pattern formation of the signal line 44 for furthermore impressing a video signal to p-SiTFT31 is 
carried out, this is connected to 40d of drain fields through the 1st contact hole 46, and it connects also 
with 40s of source fields with the still more nearly same ingredient as a signal line 44 in 1st another 
contact hole 48. On these, the 3rd insulating layer 51 which consists of silicon nitride is formed, and the 
2nd contact hole 49 is formed. 2 micrometers only in thickness formed the 4th insulating layer 53 which 
moreover consists the protection-from-light layer 52 after formation and patterning and of 
photosensitive acrylic resin, and turns into a flattening layer, 40s of said source fields was connected to 
the pixel electrode 47 which consists of an indium stannic acid ghost (Following ITO is called) through 
the 3rd contact hole 54, and matrix-like pattern formation was performed. 

[0015] Thus, by using a flattening layer, the superposition of wiring becomes possible as formation in a 
layer which is different in a signal line and a pixel electrode being possible, high numerical aperture- 
ization can be attained, the irregularity on a active-matrix substrate can be reduced, generating of edge 
reverse etc. is suppressed, and a high definition display device can be attained. 

[0016] Next, photosensitive acrylic resin was again used on the active-matrix substrate 32, and the gap 
member 54 used as a spacer column with a convex of 3.8 micrometers, for example, height, was formed 
this time. Since this gap member 55 has been arranged on the protection-from-light layers 52, such as 
wiring on the active-matrix substrate 32, a numerical aperture is not reduced. Furthermore, although 
there was display degradation (it is visible like the luminescent spot with a projection mold liquid crystal 
display especially at the time of expansion projection) by the micro bar of opening when the micro bar 
used conventionally was sprinkled, there is an advantage that such display degradation does not occur, 
in this example. Furthermore, the controllability of substrate gap unevenness is good and equalization of 
eel thickness can attain easily. This gap member 55 is arranged also throughout the inside of the seal 
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field not only surrounding the inside of the seal field surrounding each liquid crystal display component 
LCD but each whole liquid crystal display component. Thereby, substrate thickness equalization at the 
time of lamination can be easily attained for the Oita substrate. 

[0017] Moreover, the scanning lines 42 and 42, the scanning-line drive circuit of - connected to an 
outgoing line (not shown) and signal lines 44 and 44, and the signal-line drive circuit of - connected to 
an outgoing line (not shown) are formed in two sides which each viewing area by which the pixel 
electrodes 47 and 47 on the active-matrix substrate 32 and - are arranged in the shape of a matrix 
adjoins. 

[0018] On the other hand, the opposite substrate 33 carries out the counterelectrode 62 which consists of 
ITO so that it may counter on a glass substrate 60 at the viewing area on the active -matrix substrate 32 
membrane formation and patterning by mask vacuum evaporationo. What has the unnecessary color 
filters for projectors etc. should form only a counterelectrode 62 as mentioned above. 

[0019] Above, the formation process of each liquid crystal display component LCD on the Oita substrate 
was explained. In fact, as stated previously, 32 liquid crystal display components LCD are formed on one 
glass substrate like drawing 1 . Then, in case in making the equipment of drawing 1 the above- 
mentioned active-matrix substrate (Oita) and an opposite substrate (Oita) are made to rival and the 
glass substrate (Oita) of a pair is created, it performs forming the sealant 4 surrounding each liquid 
crystal display component LCD, and the sealant 2 surrounding said each whole liquid crystal display 
component, and making them rival for the purpose which makes thin glass plate thickness performed 
after that and which defends each liquid crystal display component in process. 

[0020] furthermore, after the alignment of an opposite substrate (Oita) and a bitter taste tee BUMATO 
risk substrate (Oita) and these - eye tacking - it hits carrying out, for example, stops by the tacking 
material 1 and 1 and - in four corners. The sealant 4 of these sealants 2 and 4 and the tacking material 
1 which surrounds each liquid crystal display component LCD at least removes this insulating layer 53 
in the part which laps with the 4th insulating layer 53 which is the above-mentioned flattening layer, 
and is attaining certain-ization of a seal. This is shown in drawing 4 and drawing 5 . This explains in full 
detail as the back. What is necessary is just to remove it to coincidence, in case removal of the seal field 
of such 4th insulating layer 53 forms the 3rd contact hole 54 with the ITO pixel electrode 47. Thus, when 
the flattening layer 53 of the seal field (4) surrounding liquid crystal 37 was not removed and what was 
constituted with acrylic resin etc. as a flattening layer is used, there is a problem like dependability of 
seal nature. So, at this example, the flattening (resin) layer 53 which contacts the sealant 4 surrounding 
each above-mentioned liquid crystal display component LCD is removed, and the seal of the active- 
matrix substrate 32 and the opposite substrate 62 is made to be carried out by the sealant 4 through the 
flattening layer 53. 

[0021] Next, partial removal of the flattening layer 53 described briefly previously is explained, referring 
to drawing 1 and drawing 3 - drawing 5 . 

[0022] If it sees about the relation between drawing 1 , and drawing 3 - drawing 5 , drawing 3 (a) and (b) 
will be the conventional things, it will be a sectional view in the parts of A of drawing 1 , and B, 
respectively, drawing 4 and drawing 5 will be the examples from which this invention differs, 
respectively, and each (a) and (b) will be the sectional views of the parts of A of drawing 1 , and B. 
[0023] Conventionally, the closure of the outermost periphery is carried out with the end-face sealing 
agent 5, and also the closure of the closure between the opposite substrate 33 and the active-matrix 



7 



JP2001-337334A 



substrate 32 is carried out by said periphery sealant 2 which appeared in the flattening layer 53 so that 
drawing 3 (a) may show. Moreover, if each liquid crystal display component LCD is seen so that drawing 
3 (b) may show, the seal of between both is carried out by the individual sealant 4 which similarly 
appeared on the flattening layer 53. 

[0024] On the other hand, partially or on the whole, he removes the flattening layer 53 in the part which 
contacts the active-matrix substrate 32 of sealants 2 and 4, and is trying for sealants 2 and 4 to contact 
the active-matrix substrate 32 through the flattening layer 53 in this invention, so that drawing 4 and 
drawing 5 may show. That is, drawing 4 (a) and (b) corresponded to drawing 3 (a) and (b), have removed 
the flattening layer 53 partially, respectively, and drawing 5 (a) and (b) corresponded to drawing 3 (a) 
and (b), and, on the whole, they have removed the flattening layer 53 for them, respectively. In addition, 
the method of removal of the flattening layer 53 can choose or combine drawing 4 (a), (b), and drawing 5 
(a) and (b) with arbitration. That is, for example, in drawing 3 (a) and (b), (a) can also be made into 
drawing 4 (a) or drawing 5 (a). Moreover, it can consider as drawing 4 (a) and the combination of 
drawing 5 (b), or can also consider as the mode of the combination of drawing 5 (a) and drawing 4 (b). 
[0025] Next, it explains like a glass erector, being based on the above thing. 

[0026] The process which applies and calcinates the orientation film which becomes the active-matrix 
substrate 32 and the opposite substrate 33 from polyimide, The process which carries out orientation 
processing by subsequent rubbing, the process which applies and dries the individual sealant 4 
surrounding said each liquid crystal display component LCD, and the periphery sealant 2 surrounding 
said whole liquid crystal display, The process which applies the tacking material 1 to four corners of the 
Oita substrate, the process to which the front stirrup of spreading of said individual sealant applies the 
silver paste which attains a flow with the opposite substrate 33 behind, The glass substrate of a pair is 
formed by passing through the process which carries out UV hardening of assembly, pressurization 
sealing, and the after [ alignment ] tacking material 1 for both the substrates 32 and 33. Here, the 
periphery sealant 2 was formed so that it might have opening for an air vent at a substrate edge, and it 
was closed with the opening sealing agent 3 after substrate sealing. Moreover, the substrate gap was 
controlled by the gap member on the active-matrix substrate 32 arranged to the viewing area and the 
field in a periphery seal using what does not put in gap material, such as conventional glass fiber, as a 
sealant 2. If it does in this way, in the whole equipment of drawing 1 , the periphery sealant 2 has 
become like drawing 3 (a), the individual sealant 4 has become like drawing 4 (b), and even if the height 
of the flattening layer 53 differs, the thickness unevenness of a substrate can be reduced. And on the 
outskirts of having tacking carried out in four corners of a substrate, since a gap becomes large, the 
periphery sealant 2 is formed inside a substrate rather than the tacking material 1. In the circumference 
of the tacking section, this is for crushing of a seal to become small and for a seal piece etc. to arise, 
when the periphery sealant 2 is formed in the outside of the tacking material 1, since a gap becomes 
large. Furthermore, perimeter closure of the periphery edge of the glass substrate of a pair was carried 
out with the end-face sealing agent 5 so that it might become the three-fold closure on the whole. When 
the hole is vacant in these sealing agent 5 and sealants 2 and 4 in the chemical polishing which will be 
used for below if it says about this end-face closure, it is desirable to form carefully from an etching 
reagent invading and the liquid crystal display component LCD becoming useless. 

[0027] Next, glass plate thickness by the side of the opposite substrate 33 of the glass substrates of this 
pair was made thin from 0.7mm to 0.38mm with chemical polishing. Although chemical polishing also of 
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the active -matrix substrate 32 side may be carried out similarly, only the opposite substrate 33 can be 
made thin by sticking and carrying out chemical polishing of the plastics protection sheet. 
[0028] Next, each liquid crystal display component LCD of the Oita substrate was cut by the scribe, it 
dissociated, liquid crystal was poured in by the vacuum pouring-in method, and the liquid crystal display 
component LCD was created. Next, adhesion -after alignment immobilization of the micro-lens substrate 
34 was carried out through ultraviolet- rays hardening resin, and the projection mold liquid crystal 
display of micro-lens loading was manufactured. In the case of the liquid crystal display for micro-lens 
loading, **20 micrometers or less and since the thickness precision of the opposite substrate 33 is very 
severe, chemical polishing tends to come [ precision ] out of it rather than mechanical polishing. For this 
reason, although chemical polishing was performed in the above-mentioned example, it cannot be 
overemphasized that the sheet metaHzed technique which includes mechanical polishing, of course may 
be used. 

[0029] Next, the 2nd example is explained. Since the 1st example of the above explained the high 
definition projection mold liquid crystal display, its bore diameter of the flattening layer 53 which is the 
4th insulating layer is as small as 6 micrometers or less. For this reason, as a photographic filter, a 
stepper is required. Furthermore, although the flattening layer 53 was removed to coincidence in the 
place of the sealant 4 according to individual which surrounds each liquid crystal display component 
LCD in the above-mentioned example except a pixel field or the field of a liquid crystal display that is, 
since the sensibility of a photosensitive acrylic was low, it is necessary to expose the other field of the 
periphery sealant 2 and the other field of the tacking material 1 at another step, and effectiveness is 
very bad. Because, in a stepper, the number of liquid crystal displays which can be exposed to 
coincidence is because it is about 1-2 pieces. However, only by removing a flattening layer only in the 
field of the individual seal 4 surrounding each liquid crystal display component LCD Since it differs in 
the field of the individual sealant 4 and the field of the periphery sealant 2 in which the thickness of the 
sealant between glass substrates surrounds each liquid crystal display component since the periphery 
sealant 2 and the tacking material 1 are arranged on the flattening layer 53, However it may control gap 
thickness unevenness by the gap member formed on the active-matrix substrate 32, when the distance of 
the liquid crystal display component LCD, the periphery sealant 2, or the tacking material 1 is brought 
not much close, there is a problem that gap unevenness arises. This poses a problem, when it is going to 
increase the number of picking more or is going to make the big thing of a display size just before glass 
substrate size. However, since pixel size is also large, even if it enlarges the bore diameter of the 
flattening layer 53 as said 4th insulating layer in the large liquid crystal display of such a display size, 
there is little effect on a numerical aperture. Then, gap unevenness can be made further hard to 
generate by removing the flattening layer 53 of the field which includes the field of not only the field 
chisel of the individual sealant 4 but the periphery sealant 2 and the field of the tacking material 1 
which surround each liquid crystal display component LCD of the above-mentioned example as shown in 
drawing 4 (a) and (b) by performing [ exposure of the flattening layer 53 ] one-shot exposure for Oita 
using a pro squeak tee exposure machine. Furthermore, in the above-mentioned example, the problem 
that the gap of the periphery section of a substrate becomes thick and never turns to mechanical 
polishing is also solvable. Moreover, at the time of one-shot exposure, it is desirable to also remove the 
flattening layer 53 of the periphery section of a glass substrate, and there is a merit, such as being easy 
to carry out prevention of contaminant generating from a substrate edge and the closure by the 
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periphery sealant 2 by this. 

[0030] Moreover, although the above-mentioned example explained the example using the clear layer 
which consists of a photosensitive acrylic as a flattening layer 53 After forming TFT, a pixel electrode is 
formed, after forming at a time one color of color filter layers which consist of green, blue, and red 
instead of a clear layer. You may make it form a gap member for the color-material layer which forms 
gap material by transparence or black resin like the above, or contains the aforementioned color filter 
layer in piles. What is necessary is just to remove the color- material layer of the part which laps with the 
field of the periphery sealant 2, or the tacking material 1 like the above-mentioned example also in this 
case by one-shot exposure. 

[0031] Also in the liquid crystal display of the above large-sized sizes, it is important to make substrate 
thickness thin because of lightweight-izing of a liquid crystal display. For this reason, it cannot be 
overemphasized that it is more desirable to make thin thickness of not only one side but the active- 
matrix substrate as both sides and the substrate of the both sides of an opposite substrate from a 
viewpoint of lightweight-izing. 

[0032] The homogeneity of a substrate gap can be improved on the occasion of reduction of the substrate 
thickness of the raise in the thin shape of the opposite substrate thickness of the highly minute 
projection mold liquid crystal display of micro-lens loading and high definition large-sized panel as 
application of the highly minute polySi TFT liquid crystal display which has a flattening layer according 
to this invention as explained above, and the equipment which does not produce display degradation, 
such as permeability property dispersion and display unevenness, can be offered. 
[0033] 

[Effect of the Invention] In manufacturing the high definition and efficient projection mold liquid crystal 
display which carries lightweight-izing of the liquid crystal display which has a flattening layer, for 
example, a highly minute poly-Si TFT liquid crystal display, and a micro lens under the above pixel 
electrodes according to this invention, a liquid crystal display without generating of the substrate gap 
unevenness at the time of reduction of substrate thickness can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the flat-surface explanatory view of the Oita glass substrate condition of many beveling 
in 1 operation gestalt of this invention. 

[Drawing 2] It is drawing showing the cross-section structure of one liquid crystal display concerning 1 
operation gestalt of this invention. 

[Drawing 3] It is drawing showing the cross-section structure of the field of the periphery sealant which 
starts equipment conventionally, and an individual sealant. 

[Drawing 4] It is drawing showing the cross-section structure of expansion of the field of the periphery 
sealant concerning 1 operation gestalt of this invention, and an individual sealant. 

[Drawing 5] It is drawing showing the cross-section structure of expansion of the field of the periphery 
sealant concerning other operation gestalten of this invention, and an individual sealant. 
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[Description of Notations] 

2 Four Sealant 

5 End-Face Sealing Agent 

32 Matrix Substrate 

33 Opposite Substrate 
53 4th Insulating Layer 
55 Gap Member 



[Translation done.] 



